INTRODUCTION
For any , ∈ , the rank one operator, ⨂ ∈ , is defined by ( ⨂ )( ) = , , for all ∈ .
This paper employs the concept of the maximal numerical range to determine the lower bound of the norm of elementary operator 2 , and also to determine the conditions under which the norm of this operator is expressible in terms of the norms of its coefficient operators in . The approach used by Barraa and Boumazgour [1] is employed in obtaining our results.
THE NORM OF THE JORDAN ELEMENTARY OPERATOR
Let be a complex Hilbert space, ( ) be the algebra of bounded linear operators on , and , ∈ ( ) be fixed. Recall that the Jordan elementary operator, , : ⟶ , is defined as
Several people have attempted to determine the norm of this operator. Mathieu [4] , in 1990 proved that in the case of prime C*-algebras, the lower bound of the norm of , can be estimated by , ≥
. In 1994, Cabrera and Rodriguez [2] , proved that , ≥ 1 20412 , for prime JB*-algebras.
On their part, Stacho and Zalar [5] , in 1996, worked on the standard operator algebra (which is a subalgebra of ( ) that contains all finite rank operators). They first showed that the operator , actually represents a Jordan triple structure of a C*-algebra. They also showed that if is a standard operator algebra acting on a Hilbert space , and , ∈ , then , ≥ 2( 2 − 1)
. They later (1998), proved that , ≥
for the algebra of symmetric operators acting on a Hilbert space. They attached a family of Hilbert spaces to standard operator algebra and used the inner products in them to obtain their results.
Barraa and Boumazguor [1] , in the year 2001 used the concept of the numerical range of relative to , denoted by * , to obtain their results. They employed the idea of finite rank operators to show that if , ∈ ( ) with ≠ 0, then , ≥ sup ∈ ( * ) + .
As a consequent of this, they proved that if 0 ∈ * ⋃ * , then , ≥ . They also showed that if ∈ * ⋂ ∈ * * , then , = 2 .
NORM OF ELEMENTARY OPERATOR OF LENGTH TWO
Kingangi et al [3] in 2014 used finite rank operators to determine the norm of the elementary operator 2 . They showed that for an operator ∈ with = 1 and = for all unit vectors ∈ ; 2 = .
=1
Below, we present more results on the norm of this operator by employing the concept of the maximal numerical range. In the first two results, we determine the lower bound of the norm of 2 while in the last result, the norm of 2 is expressed in terms of the norms of its coefficient operators. , where , are fixed elements of ( ) for = 1,2.
Proof. Let ≥1 be a sequence of unit vectors in a Hilbert space and ⨂ ∈ ( ) be a rankone operator on , be a unit vector in , defined by ⨂ = , for all ∈ . The maximal numerical range of 2 * 1 relative to 1 is given as 
Now,

